The areas of the ait's common carotid arteries, where baroceptor activity, similar to that in the carotid sinus, has recently been discovered, have been examined histologically; the nervous structures observed were similar to those in the carotid sinus and Nonidez' area. Additional information regarding the characteristic histology of these structures is presented.
D ISCRETE areas along the cat's common carotid arteries have recently been shown by Green 1 " 1 to have baroceptor activity like that in the carotid sinus. Each area was found to have its own nerve supply which enabled study by neurophysiologic technics. The relative positions of the baroceptor areas, now known to be associated with the right common carotid artery, are indicated in figure 1 . Aside from the carotid sinus, only the common carotid baroceptor area (area 4) lias been found on the left.
The purpose of this investigation is to determine whether baroceptor nerve endings in the new areas are similar in structure to those in the carotid sinus. METHODS Baroceptor areas along the cat's common carotid artery were localized electroueurographically by utilizing single or few fiber preparations of the respective nerves. The nerve was cut centrally and the peripheral end was placed on saline wick electrodes connected to a resistance-capacity coupled amplifier, a loudspeaker and a long-persistence cathode ray tube. It was noted that (1) a burst of impulses occurred when the pulse wave passed along the artery, (2) these impulses ceased when the artery was occluded central to the area, but not when the occlusion was peripheral and (3) probing the arterial wall in the area caused increased impulse traffic in the nerve, so that the sensitive area could be clearly delimited.
Sensitive regions, localized in this way, were removed, and immediately fixed in ammoniac alcohol. They were then impregnated with silver by Ranson's method, embedded in paraffin wax and cut transversely into serial sections, 7 l ,i n thick. The sections were mounted and examined without From the Departments of Anatomy and Physiology, Middlesex Hospital Medical School, London, England.
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further treatment. When removed, each piece of artery had a length of the entering nerve still attached and lying alongside it. As a check against artefacts due to reticulum staining, a lymph-node and a nodose ganglion were impregnated together with a piece of artery. It was found that the nerve fibers in the ganglion stained black, while the reticulum of the lymph-node was colored yellow in the same way as the rest of the section. The structure of the arterial wall, containing functionally identified baroceptor areas, was also examined. These sections were fixed in Susa, embedded, cut into 1 X A jx sections, and stained with Heidenhain's Azan stain for collagen and smooth muscle or Weigert's elastic tissue stain.
RESULTS
In each baroceptor region examined, the innermost adventitia of the artery contained fibrous structures intensely blackened by the silver ( fig. 2A and C). These structures were continuous with myelinated nerve fibers which ran out of the arterial wall to be gathered into small nerve trunks, usually single but occasionally multiple at the common carotid area and area 1. When the fibers were traced into the arterial wall from the nerve, they were seen to run longitudinally in the adventitia for distances up to 0.3 mm. and then turn in towards the media, branching, as will be described, in the innermost adventitia and retaining their myelin sheath up to the site of brandling of the axon, or a little beyond.
In the adventitia the myelin sheaths and the axis cylinders of the nerve fibers often exhibited peculiarities. The myelin sheaths of adjacent fibers were often seen to fuse; this appearance could hardly have always been due to an artefact, since the axis cylinders within the myelin were themselves sometimes intimately entwined.
Branching of axis cylinders, often present within the myelin sheath, was sometimes only a reseparation of entwined threads, but was undoubtedly true division in some instances. The axona (strictly speaking, dendrites), when running in and near the arterial wall were often thickened and irregular in outline. Axons having this appearance were especially liable to division and fusion at some distance from the site of terminal ramification. Thus, one very varicose axon was seen to divide into two as it passed centrally through the adventitia, the Area 4 (C.C.) is the common carotid baroceptor area with its barocoptor nerve (C.C.N.), and is also present on the loft side. The nerves from areas 1, la, 2 and 3 form the right aortic (depressor) nerve; the left aortic (depressor) nerve arises from the aortic arch.
C.S. -carotid sinus baroceptor area. S.N. -sinus nervo. two branches then fusing with a second axon which ran with the first. The single fiber could then be traced into the innermost adventitia where it broke up into many fine branches. Figure 2A and C show how nerve fibers ramify within the adventitia of the artery. This branching occurs near the end of the myelin sheath and may be found within it. The branching of fibers is very evident (figs. 2B, D and 3A) and the branches may be seen to break up into fine fibrils which reunite ( fig. 2D ), so that a series of varicosities may be formed The nerve fibers of a baroceptor area all entered the artery at the same side and ramified in the inner adventitia, the innermost nervous structures being situated immediately next to the outermost part of the media. The mass of nervous structures was thus applied to the outer aspect of the media on the side corresponding to the entry of the nerve fibers and such a mass extended around the artery for about one third of the circumference, i.e., about 1 mm. The longitudinal extent of a mass of these structures varied from 1 to 8 mm. (These figures are corrected to give the distances in the living cat; retraction on dissection and shrinkage in preparation caused a fourfold reduction in the length of pieces of artery.)
The carotid sinus and area 1 are situated at terminal bifurcations and the histologic modification of the artery associated with baroceptor activity is superimposed on that associated with such a bifurcation. In the common carotid areas, however, the arterial branching did not appreciably affect the arrangement just described. Branches of nerve fibers were seen to enter the media in the carotid sinus and area 1.
The following evidence indicates that the nervous structures described are closely associated with baroceptor activity: (1) When the excised piece of artery was larger than the functionally determined baroceptor area, nervous structures were found only over a length in the center;
(2) when the region of maximum sensitivity in an area was marked with India ink, those sections which showed the India ink also showed all or most of the nervous structures in the area; (3) in the common carotid areas, baroceptor activity was demonstrated in the vascular wall immediately about the origins of the superior thyroid and dorsal muscular branches of the common carotid artery; the nervous structures in histologic preparations of these areas were similarly placed; and (4) when the only grossly visible nerve included in a fixed specimen was that from which baroceptor activity was recorded, the nervous structures were seen to be connected to the only nerve trunk, presumably the same, seen in the final preparations. Preliminary measurements indicated that the nerve fibers with which the nervous structures communicated corresponded in diameter both to those seen in histologic sections of nerve from which electric records had been taken and to the amplitude of the recorded spike potentials. It was not possible to distinguish one baroceptor area from another by the form of the nervous structures present and these structures showed many forms within one area and even in a single section.
It was observed early in these investigations that the wall of the artery was modified in the neighborhood of baroceptor nervous structures. In order to compare the vascular structure with the distribution of nervous structures, indirect methods were necessary, as sections of impregnated tissue were not suitable for counterstaining and block impregnation precluded the use of different stains mentioned above for successive sections.
The yellow background stain seen in sections prepared by Ranson's method displayed the general histology quite well and comparison of these sections with those stained by the other methods confirmed that the pale wavy lines in the media (fig. 2.4) were elastic; the material between them was muscle and the adventitia was almost entirely collagenous, the external elastic lamina being slight. Pieces of artery were examined for baroceptor function, removed and fixed in Susa, the sensitive area being marked in the same way as before Ranson's method. Sections of these pieces of artery were then stained by Weigert's elastic stain, Heidenhain's Azan stain or Ehrlich's hematoxylin and eosin. These sections showed modifications of the vascular wall at sites of baroceptor activity.
The following characteristics distinguished the arterial wall in baroceptor areas, other than the carotid sinus and area 1; (1) there was usually less muscle in the media, (2) the elastic of the media was less corrugated in crosssection, (3) there were sometimes fewer elastic laminae in the media, but occasionally the elastic laminae were unchanged in number and increased in thickness and (4) the adventitial collagen in which the nervous structures were embedded was in finer bundles which were intricately interwoven (see adventitia in fig. 2/1 ).
The situation of any area of modified arterial wall was characterized as follows: (I) It was found at a site of baroceptor activity, but not in the adjacent lengths of the artery; (2) it was confined to the side of the artery containing the baroceptor nervous structures; and (3) in areas la, 2 and 3, it was found in the complete absence of arterial branching.
In area 1 and in the carotid sinus, considerable changes in the structure of the arterial wall are necessitated by the bifurcation at each of these sites; the present study has not proceeded far enough to make a distinction in these two areas between the features of the wall, associated with arterial branching, and those proper to baroceptor innervation. Preliminary investigation suggests that in the common carotid area the changes in the media extend beyond the sites of branching, while the finer texture of the adventitia is also seen, although this is not generally a feature of arterial branching as such ( fig. 2.4 ).
DISCUSSION
The present histologic and physiologic study has established that in any baroceptor area of the common carotid artery of the cat there are characteristic structures associated with baroceptor activity and in continuity with baroceptor nerves. The structures described by De Castro 4 and Nonidez 6 in the carotid sinus and area 1, respectively, exemplify forms found in all baroceptor areas. The ramifications of myelinated fibers in the adventitia in these areas are, although protean in detail, sufficiently characteristic in appearance to constitute presumptive evidence for baroceptor function in arteries, such as those of the human body, which cannot be the subject of functional analysis of the type used in the present study.
Some fiber branches may run for distances of 100 n or more in the adventitia. Along their courses, they bear expansions, similar to those described. It, therefore, seems inappropriate to refer to all these branches with their multiform expansions and varicosities as nerve-endings. The terminations of fiber branches have yet to be traced in the material used in the present studies. Figure 2B shows two nerve fiber branches impinging on an unimpregnated body; this type of ending can be seen occasionally hut it is not known whether it is universal. Although nerve structures were not seen to enter the media from the adventitia in the common carotid area or areas la, 2 and 3, they did so in the carotid sinus and area 1. It is not yet known what proportion of fibers behave in this way.
The fibriLlar appearance of the baroceptor nervous structures, such as that of the varicosity in the center of figure 2D , may be due to the effect of the fixative but, as in the mitotic spindle, the fixative probably coarsens a sub-microscopic structure present in life; the parallel arrangement of the fibrils is often striking. These fibrillar formations are a constant finding in the six baroceptor areas examined; if they are artefacts, they may be nevertheless useful in the discovery of further areas of this kind.
The preliminary observations on the nonnervous tissues of the arterial wall do not permit great generalization. It is probably true, however, that the arrangement of nervous structures in relation to other tissues is different in the common carotid area and areas 3, 2 and la from that found in area 1 and the carotid sinus. The appearances in unbranched areas suggest that support may be adduced for Langren's 6 theory that pressure receptors in arteries may be placed in series with muscle, since the adventitia and media are bound together and there is deficiency of muscle in the media adjacent to the baroceptor nervous structures.
Serial sections of areas la, 2 and 3 never showed any arterial branching whatsoever. It is clear that baroceptor function in distributive arteries is not confined to sites of branching.
SUMMARY
Neurophysiologically identified examples of the five recently discovered baroceptor areas of the common carotid artery (four on the right and one on the left) in the cat have been examined histologically; the nervous structures observed were similar to those reported by De Castro for the carotid sinus and by Nonidez for area 1. In each area the myelinated fibers of baroceptor nerves ramify in the adventitia, where they appear as fibrillar structures which are not necessarily terminal.
Structural modification to the arterial wall was noted at all sites of baroceptor innervation, even in the areas la, 2 and 3 which are unassociated with arterial branching.
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